Association between the MTHFR C677T polymorphism, blood folate and vitamin B12 deficiency, and elevated serum total homocysteine in healthy individuals in Yunnan Province, China.
An increased serum total homocysteine (tHcy) concentration is typically associated with genetic defects involved in Hcy metabolism or related nutritional deficiencies. In this study, the combined effects of methylenetetrahydrofolate reductase (MTHFR) C677T polymorphism and folate and vitamin B12 deficiency on serum total Hcy (tHcy) levels were evaluated in a healthy Chinese population in Yunnan Province, China. The MTHFR C677T polymorphism was genotyped in 330 volunteers (164 men and 166 women) using polymerase chain reaction-restriction fragment length polymorphism analysis. Folate, vitamin B12, and tHcy concentrations were determined by corpuscle immune chemiluminescence assays. The tHcy concentration was determined using an enzymatic assay. Significant negative correlations (p<0.001) were observed between the serum levels of tHcy and folate (r=-0.252) and vitamin B12 (r=-0.243). Men had significantly higher serum tHcy concentrations than women (p<0.001). Individuals with the MTHFR TT genotype had significantly higher serum tHcy concentrations than individuals with the CC and CT genotypes (p<0.001). The folate level of red blood cells was significantly increased in individuals with the TT genotype than in individuals with the CC genotype (p<0.05). Moreover, in the low vitamin group, the serum tHcy level was significantly correlated with the levels of folate (r=-0.334, p=0.001) and vitamin B12 (r=-0.212, p=0.046). The MTHFR C677T polymorphism, folate deficiency, and B12 deficiency were significantly associated with elevated serum tHcy levels. Among these three factors, folate deficiency had the greatest contribution to the serum tHcy concentration, followed by (in order of decreasing effect) MTHFR C677T and vitamin B12 deficiency. Thus, folic acid and vitamin B12 supplementation could help prevent diseases associated with tHcy accumulation, especially in individuals with the MTHFR 677TT genotype.